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0 Handrail drive mechanism for a passenger conveyor. 



@ A drive pulley system is provided for a handrail 
drive mechanism (30) of a passenger conveyor (10). 
The system includes a pulley (46), with a handrail 
drive belt (32) wrapped about the pulley (46) for 
rotation therewith. A pair of disc-like members (58) 
are disposed on opposite sides of the pulley (46) to 
sandwich the pulley (46) therebetween. The disc-like 
members (58) have diameters greater than that of 
the pulley (46) and are rotatable relative to the pulley 
(46), or the disc-like members (58) may be fixed to 
the pulley (46) and be fabricated of low friction 
material. The handrail (20) is wrapped about the 
outer peripheries of the disc-like members (58), 
spacing the handrail (20) from the drive belt (32), 
and thereby allowing differential linear movement 
between the handrail drive belt (32) and the handrail 
(20) due to the relative rotation between the disc-like 
^ members (58) and the pulley (46), or due to slippage 
<0 between the handrail (20) and the low friction disc- 
^ like members (58). The system also includes an idler 
^ pulley (44) disposed in an area between the pulley 
O (46) and a second pulley (42) and about which both 
CO the handrail drive belt (32) and the handrail drive are 
*" wrapped to impart drive to the handrail (20) by the 
O drive belt (32). The idler pulley (44) substantially 
ft spans the area between the other two pulleys (42, 
qj 46) to provide a large included angle (54) of engage- 
ment between the idler pulley (44), the handrail (20) 
and the handrail drive belt (32). 
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Field of the Invention 

This invention generally relates to the art of 
passenger conveyors and, particularly, to a drive 
mechanism for the handrails of such conveyors. 

Background of the Invention 

A passenger conveyor typically includes a se- 
ries of passenger platforms which are driven in an 
endless path between horizontally spaced landings. 
The most common types of passenger conveyors 
are escalators and horizontal walkways. Of course, 
with escalators, the passenger platforms are steps, 
and the steps are driven in an endless path be- 
tween lower and upper landings. 

In addition to the actual passenger conveying 
mechanisms, as generally described above, most 
passenger conveyors include balustrades along op- 
posite sides of the moving passenger platforms, 
supported by a main body frame of the conveyor, 
and supporting a pair of handrails movable along 
and guided by the balustrade constructions. 

Passenger conveyors usually include two drive 
systems operating in synchronism, one drive sys- 
tem for moving the passenger platforms and an- 
other drive system for moving the handrails. Han- 
drails drive systems may incorporate wheels, roll- 
ers, pulleys, belts and the like, all of which are 
movable rotationally for moving a linearly movable 
handrail. Often, a wheel, such as a pulley, will be 
used to frictionally engage and impart movement to 
the handrail. A drive belt also might be used, 
wrapped about a multiple pulley system, including 
an idler pulley, enabling increased belt wrap and 
drive capacity, and engaging and imparting linear 
movement to the handrail. For instance, a handrail 
may be sandwiched between the outer periphery of 
an idler pulley and a tensioned drive belt member. 

One of the problems with such handrail drive 
mechanisms as described above, is the continuous 
wear on the handrail and drive member as it moves 
through the various pulleys, rollers, and the like. As 
is commonly known, a handrail is fabricated of 
flexible material, such as a rubbery material, plastic 
or the like. When the two distinct but adjacent 
members move through the various rotating com- 
ponents of the drive system, alternating back and 
forth bending cause a degree of relative motion 
between the two members which results in slip- 
page between the handrail and the drive member 
which engages the handrail. This slippage causes 
wear of the handrail and drive belt member, not 
very much different from the wear encountered in 
tires of an ordinary automobile. Since handrails are 
an expensive, though replaceable, component of a 
passenger conveyor system, excessive wear and 
replacement of handrails is an expensive and time 



consuming proposition. 

This invention is directed to solving the above 
problems by eliminating slippage between the han- 
drails and their driving components, particularly in 
5 a multiple pulley-type handrail drive mechanism. 

Summary of the Invention 

An object, therefore, of the invention is to pro- 

w vide a new and improved handrail drive mechanism 
for a passenger conveyor. 

In the exemplary embodiment of the invention, 
the handrail drive mechanism includes at least one 
pulley, with a handrail drive belt wrapped about the 

75 pulley for rotation with the pulley. Generally, a 
handrail engaging means is operatively associated 
with the pulley and about which the handrail is 
wrapped for movement of the handrail in synchro- 
nism with the handrail drive belt. Lost motion 

20 means is incorporated between the pulley and the 
handrail engaging means for allowing differential 
linear movement between the handrail drive belt 
and the handrail. 

More particularly, as disclosed herein, the han- 

25 drail engaging means is in the form of slip ring 
means concentric with the pulley. The slip ring 
means has a peripheral handrail engaging surface 
disposed radially outwardly of the pulley for spac- 
ing the handrail radially outwardly of the handrail 

30 drive belt. Therefore, since the handrail does not 
engage the drive belt about the periphery of the 
pulley, any differential movement cannot cause 
slippage between the handrail and the belt and, 
therefore, there is no wear on the handrail or drive 

35 belt. 

In the preferred embodiment of the invention, 
the slip ring means is provided in the form of a pair 
of disc-like members disposed with the pulley 
sandwiched therebetween. The disc-like members 
40 may be rotatable relative to the pulley or may be 
fixed but of low friction material. The handrail is 
generally C-shaped, whereby the handrail is 
wrapped about the disc-like members, with the 
sides of the handrail overlapping the outsides of 
45 the members. With the drive belt wrapped about 
the inner pulley and the handrail wrapped about the 
larger diameter disc-like members, a gap is pro- 
vided between the drive belt and the handrail to 
eliminate any slippage, and resulting wear, be- 
so tween the handrail and the drive belt. 

Other objects, features and advantages of the 
invention will be apparent from the following de- 
tailed description taken in connection with the ac- 
companying drawings. 

55 
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Brief Description of the Drawings 

The features of this invention which are be- 
lieved to be novel are set forth with particularity in 
the appended claims. The invention, together with 
its objects and the advantages thereof, may be 
best understood by reference to the following de- 
scription taken in conjunction with the accompany- 
ing drawings, in which like reference numerals 
identify like elements in the figures and in which: 
FIGURE 1 is a somewhat schematic side 
elevational view of a typical escalator-type pas- 
senger conveyor, incorporating the handrail 
drive mechanism of the invention; 
FIGURE 2 is a vertical section, on an enlarged 
scale, through the handrail drive mechanism 
which is indicated in the area of the phantom 
circle "2" in Figure 1; and 
FIGURE 3 is a vertical section, on a further 
enlarged scale, taken generally along line 3-3 of 
Figure 2. 

Detailed Description of the Preferred Embodiment 

Referring to the drawings in greater detail, Fig- 
ure 1 is a schematic illustration of a passenger 
conveyor in the form of an escalator, generally 
designated 10. As is generally known, such an 
escalator includes a stationary frame, generally 
designated 12, which supports a conveyor assem- 
bly having a pair of horizontally spaced chains 16, 
a plurality of passenger platforms or steps 18 
drivingly engaged with the chains, and a pair of 
horizontally spaced circuitous handrails 20. Each 
platform 18 is fixed to drive chains 16 and have 
rollers, as at 22, which run in a rail or track (not 
shown) mounted on stationary frame 12. Chains 16 
are driven by means of a conventional belt drive 
mechanism, generally designated 24, to continu- 
ously move passenger platforms 18 in a closed 
loop between a lower landing 26 and an upper 
landing 28. A handrail drive mechanism, generally 
designated 30, is provided for driving handrails 20 
in synchronism with platforms 18. To this end, it 
can be seen in Figure 1 that a drive belt 32 is 
operatively associated between chain drive mecha- 
nism 24 and handrail drive mechanism 30. When 
handrails 20 and drive chains 16 are moved in the 
directions of arrows 34, a passenger at lower land- 
ing 26 steps onto a platform 1 8 and grasps one of 
the handrails 20 and the passenger is conveyed 
upwardly toward upper landing 28. 

Figure 2 shows an enlarged depiction of han- 
drail drive mechanism 30 with drive belt 32 
(described in relation to Figure 1) leading from an 
appropriate pulley 36 of chain drive mechanism 24. 
Of course, motor means are provided, as at 38 in 
Figure 1, to drive the various drive mechanisms. 



Again, it should be understood that, up to this 
point, the conveyor system and its drive systems 
have been shown somewhat schematically and de- 
scribed accordingly because they are of conven- 

5 tional arrangements and configurations. 

Referring to Figure 2 in greater detail, handrail 
drive mechanism 30 includes a drive pulley assem- 
bly, generally designated 40, a driven pulley 42 
and an idler pulley 44. Drive belt 32 is wrapped 

w around drive pulley assembly 40. Drive pulley as- 
sembly 40 includes an inner drive pulley 46 and an 
axially spaced outer drive pulley 48. Drive pulleys 
46 and 48 are fixed for conjoint rotation, with drive 
belt 32 wrapped about drive pulley 48. It should be 

75 understood that outer drive pulley 48 is axially 
spaced (i.e. behind drive pulley 46 as viewed in 
Figure 2) sufficiently as not to interfere with han- 
drail 20, for purposes described in greater detail 
hereinafter. 

20 A handrail drive belt 50 is wrapped about 
driven pulley 42 and the inner drive pulley 46 of 
drive pulley assembly 40. The drive belt physically 
engages those pulleys. Handrail drive belt 50 also 
is wrapped about idler pulley 44, but it can be seen 

25 that handrail 20 is sandwiched between the outer 
periphery of the idler pulley and the drive belt. It 
also can be seen that the idler pulley is positioned 
between drive pulley 46 and driven pulley 42 and 
spans substantially the entire area between the 

30 drive and driven pulleys, at least to the extent that 
a minimal gap 52 is left between the two opposite 
runs of the drive belt to prevent engagement there- 
between. With this arrangement, a maximum in- 
cluded angle 54 about the periphery of idler pulley 

35 44 is in engagement with handrail 20 to provide 
normal force and maximum frictional gripping 
therebetween. In turn, this arrangement provides a 
maximum gripping area between handrail drive belt 
50 and the handrail in the area of that included 

40 angle to provide a maximum gripping or driving 
force on the handrail. 

Referring to Figure 3 in conjunction with Figure 
2, it should be understood that, although Figure 3 
is a section through driven pulley 42 in Figure 2, 

45 the same structural arrangement as will be de- 
scribed, below, is incorporated in drive pulley 46. 
Therefore, the following description of the arrange- 
ment of driven pulley 42 and handrail 50 is equally 
applicable for the arrangement of drive pulley 46. 

so More particularly, referring to Figure 3, driven 

pulley 42 is shown with handrail drive belt 50 
disposed in a complementary groove 56 about the 
periphery of the circular pulley. Generally, the in- 
vention contemplates a handrail engaging means 

55 operatively associated with the pulley and about 
which the handrail is wrapped for movement of the 
handrail in synchronism with the handrail drive belt, 
but not in engagement with the drive belt to pre- 
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vent any physical slippage between the handrail 
and the belt as the handrail moves about the out- 
side of the pulley. Again, the same is true for drive 
pulley 46. Still generally, lost motion means is built 
into the arrangement between pulley 42 and the 
handrail engaging means for allowing differential 
linear movement between the handrail drive belt 
and the handrail. 

Specifically, slip ring means in the form of a 
pair of circular disc-like members 58 are mounted 
on a shaft 60 in a manner to sandwich pulley 42 
therebetween. Appropriate means, such as a pair of 
lock rings 32, hold the assembly of components 
axially on shaft 60. Slip discs 58 are freely rotat- 
able about shaft 60 relative to the rotation of pulley 
42. It can be seen that the circular outer peripher- 
ies 64 of slip discs 58 engage the inside of handrail 
20. The handrail is of conventional configuration in 
that it is generally C-shaped with side edges 20a 
curved inwardly. These side edges are used to 
advantage in providing means for guiding the han- 
drail about the peripheries of the discs. It can be 
seen in Figure 3, that a space, generally des- 
ignated 66, is provided between the outer periph- 
ery of handrail drive belt 50 and the inside of 
handrail 20. Therefore, all physical slippage be- 
tween the belt and the handrail is eliminated, con- 
trary to prior art handrail drive mechanisms of this 
type. Since slip discs 58 are freely rotatable on 
shaft 60 relative to any rotational movement of 
pulley 42, a lost motion means is provided between 
the slip discs and the pulley for allowing differential 
linear movement between the handrail and the 
drive belt. 

With an understanding of the construction of 
the handrail engaging means described in relation 
to Figure 3. reference is made back to Figure 2 to 
review some of the advantages of the invention. It 
can be understood that, with slip discs 58 incor- 
porated in both drive pulley 46 and driven pulley 
42, there is no engagement between the handrail 
and drive belt 50 about these pulleys. The driving 
engagement between drive belt 50 and the handrail 
is provided at the large included angle area 54 of 
idler pulley 44. Since the idler pulley, like any idler 
pulley, is free to rotate, there is no slippage be- 
tween the handrail and the drive belt in the en- 
gagement area thereof about the idler pulley. Con- 
sequently, substantially all of the slippage here- 
tofore encountered in handrail drive mechanisms of 
this type is totally eliminated. As a result, wear on 
the drive belt also is essentially eliminated, and the 
fife of the drive belt is extended considerably. 

It will be understood that the invention may be 
embodied in other specific forms without departing 
from the spirit or central characteristics thereof. 
The present examples and embodiments, there- 
fore, are to be considered in all respects as illustra- 



tive and not restrictive, and the invention is not to 
be limited to the details given herein. 

Claims 

5 

1. In a handrail drive mechanism for a passenger 
conveyor, a drive pulley system comprising: 
a pulley; 

a handrail drive belt wrapped about the 

w pulley for rotation therewith; and 

handrail engaging means operatively asso- 
ciated with the pulley and about which the 
handrail is wrapped for movement of the han- 
drail in synchronism with the handrail drive 

15 belt, including lost motion means between the 

pulley and the handrail engaging means for 
allowing differential linear movement between 
the handrail drive belt and the handrail. 

20 2. The drive pulley system of claim 1 wherein 
said handrail engaging means comprise slip 
ring means concentric with the pulley. 

3. The drive pulley system of claim 2 wherein 
25 said slip ring means has a peripheral handrail 

engaging surface disposed radially outwardly 
of the pulley for spacing the handrail radially 
outwardly of the handrail drive belt. 

30 4. The drive pulley system of claim 3 wherein 
said slip ring means comprise a pair of disc- 
like members disposed with the pulley sand- 
wiched therebetween, the disc-like members 
being rotatable relative to the pulley. 

35 

5. The drive pulley system of claim 1 wherein 
said handrail engaging means comprise ring 
means concentric with the pulley and having a 
peripheral handrail engaging surface disposed 
40 radially outwardly of the pulley for spacing the 

handrail radially outwardly of the handrail drive 
belt, at least the handrail engaging surface 
being of a low friction material. 

45 6. The drive pulley system of claim 1 wherein 
said pulley comprises one of a drive pulley 
and a driven pulley of the system, the handrail 
drive belt being wrapped about both pulleys, 
and wherein one said handrail engaging means 

so is operatively associated with each pulley. 

7. The drive pulley system of claim 6 wherein 
said handrail engaging means comprise slip 
ring means concentric with the pulley. 

55 

8. In a handrail drive mechanism for a passenger 
conveyor, a drive pulley system comprising: 

a drive pulley; 
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a driven pulley; 

a handrail drive belt wrapped about both 
said pulleys for rotational movement therewith; 
and 

a handrail engaging means operatively as- 
sociated with each said drive and driven pul- 
leys and about which the handrail is wrapped 
for movement of the handrail in synchronism 
with the handrail drive belt, the handrail engag- 
ing means of each pulley including lost motion 
means between the respective pulley and the 
handrail engaging means thereof for allowing 
differential linear movement between the han- 
drail drive belt and the handrail. 

9. The drive pulley system of claim 8 wherein 
said handrail engaging means for each pulley 
comprises a pair of disc-like members concen- 
tric with and disposed on opposite sides of 
each pulley to sandwich the pulley there- 
between, the disc-like members being rotat- 
able relative to the respective pulley. 

10. The drive pulley system of claim 8 wherein 
said handrail engaging means comprise ring 
means concentric with the pulley and having a 
peripheral handrail engaging surface disposed 
radially outwardly of the pulley for spacing the 
handrail radially outwardly of the handrail drive 
belt, at least the handrail engaging surface 
being of a low friction material. 

11. In a handrail drive mechanism for a passenger 
conveyor, a drive pulley system comprising: 

a pulley; 

a drive belt wrapped about the pulley for 
rotation therewith; and 

a pair of disc-like members disposed on 
opposite sides of the pulley to sandwich the 
pulley therebetween, the handrail being 
wrapped about the outer peripheries of the 
disc-like members, and the disc-like members 
having diameters larger than the diameter of 
the pulley to space the handrail radially out- 
wardly from the drive belt. 

12. The drive pulley system of claim 11 wherein 
said disc-like members are mounted for rota- 
tion relative to the pulley. 

13. The drive pulley system of claim 11 wherein 
the handrail is generally C-shaped with side 
portions thereof embracing the outsides of the 
disc-like members. 

14. The drive pulley system of claim 11 wherein 
said .disc-like members are fixed to the pulley 
and are fabricated of low friction material. 



15. In a handrail drive mechanism for a passenger 
conveyor, a drive pulley system comprising: 

a drive pulley; 

a driven pulley spaced from said drive 

5 pulley, generally coplanar with the drive pulley 

and defining a space therebetween; 

an idler pulley disposed between the drive 
pulley and the driven pulley, generally 
coplanar with the pulleys and substantially 

io spanning the transverse area between the 
drive and driven pulleys; 

a handrail drive belt wrapped about the 
pulleys in such a manner that the idler pulley 
locates one run of the drive belt closely adja- 

15 cent its other run; and 

a handrail wrapped about said pulleys in 
such a manner that the handrail is disposed on 
the outside of the drive belt about the drive 
pulley and the driven pulley and the handrail is 

20 disposed between the drive belt and the idler 

pulley whereby, with the idler pulley substan- 
tially spanning the area between the drive pul- 
ley and the driven pulley, a substantial in- 
cluded angle of engagement is provided be- 

25 tween the idler pulley, the handrail and the 

handrail drive belt. 

16. The drive pulley system of claim 15, including 
handrail engaging means operatively associ- 

30 ated with at least one of the drive pulley and 

the driven pulley and about which the handrail 
is wrapped for movement of the handrail in 
synchronism with the handrail drive belt, in- 
cluding lost motion means between said at 

35 least one pulley and the handrail engaging 

means for allowing differential linear movement 
between the handrail drive belt and the han- 
drail. 

40 17. The drive pulley system of claim 16 wherein 
said handrail engaging means comprise slip 
ring means concentric with the pulley. 

18. The drive pulley system of claim 17 wherein 
45 said slip ring means has a peripheral handrail 

engaging surface disposed radially outwardly 
of said at least one pulley for spacing the 
handrail radially outwardly of the handrail drive 
belt. 

50 

19. The drive pulley system of claim 18 wherein 
said slip ring means comprise a pair of disc- 
like members disposed with said at least one 
pulley sandwiched there-between, the disc-like 

55 members being rotatable relative to the at least 

one pulley. 
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20. The drive pulley system of claim 16 wherein 
said handrail engaging means comprise ring 
means concentric with the pulley and having a 
peripheral handrail engaging surface disposed 
radially outwardly of the pulley for spacing the 5 
handrail radially outwardly of the handrail drive 
belt, at least the handrail engaging surface 
being of a low friction material. 

10 
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